We examined the effects of magnanimous therapy on psychological coping, adjustment, living function, and survival rate in patients with advanced lung cancer.
INTRODUCTION
People with advanced lung cancer often experience significant psychological distress [1] [2] [3] . These patients have a heavy burden of physical symptoms, poor prognosis, and high mortality, and compared with patients having other types of cancer, they experience increased rates of psychological distress [4] [5] [6] [7] . The psychological distress of patients with lung cancer has been found to persist throughout the clinical course of the illness 8 . Unmet psychological needs have been found to be significantly greater in those patients than in patients with other cancers 9 .
Psychosocial interventions have been developed to ameliorate distress in cancer patients, and systematic reviews and meta-analyses confirm that such interventions improve depression, anxiety, fatigue, pain, coping, adjustment, functional ability, and quality of life [10] [11] [12] [13] [14] [15] [16] [17] [18] . Cognitive behavioural therapy, education or information provision, relaxation, self-care strategies, unstructured therapies, and group social support have been found to be effective interventions [10] [11] [12] [13] [14] [15] [16] [17] [18] . Reasonable evidence from systematic reviews supports the particular effectiveness, in the short term, of cognitive behavioural therapy (in group or individual format) [10] [11] [12] 16 .
Magnanimous therapy was originally created for cancer patients, based mainly on the psychological characteristics of long-term cancer survivors with good quality of life 19 . Those important characteristics included being or becoming magnanimous and open-minded, having a good mental health status and lower cancer or tumour-prone psychological level, and being able to cope with illness positively and magnanimously [20] [21] [22] [23] [24] . Magnanimous therapy focuses on enhancing a client's insights and understanding of life, with the aim of restructuring their cognitive habits and modifying their behaviours to achieve a magnanimous and open-minded, enterprising and optimistic, harmonious, peaceful and relaxed state spiritually, psychologically, and physically, and then applying those traits in their problem-solving and daily life, until their life become a harmonious whole. This new psychotherapy for modifying a client's cognition and behaviour is similar to cognitive behavioural therapy. The central theory of magnanimous psychotherapy holds that n negative feelings originate from not being magnanimous. n people can turn their habitual psycho-behavioural mode into an adjusted mode (a psycho-behavioral mode after adjustments). n human cognition, unconscious, and behaviour can be modified, and individuals can acquire a magnanimous state.
The technique of magnanimous therapy is to deliver effective and vivid information to create insight, understanding, and adjustments that help clients to attain a magnanimous state. The methods of insight, understanding, and adjustment include n establishing the belief that all problems can be solved. n stretching the breadth and angles of cognitive appraisal and learning that everything in the world is dialectical, multidimensional, changing, and dynamic. n fostering an ability to achieve psychological balance. n understanding cause and effect, and properly analyzing causality in reality. n maintaining peace of mind and a normal heart, and becoming used to "taking things easy." n being natural, simple, and spontaneous. n being grateful.
The process of magnanimous therapy includes n assessing the client's status. n selecting the type of magnanimous therapy. n establishing the goals of therapy. n presenting little stories, cases, and so on, to enlighten and inspire insight, understanding, and adjustment in the client. n making the client understand and reach insight into their life.
n having the client repeat and review their learnings and understanding. n having the client apply all the ways of being magnanimous in daily life.
Magnanimous therapy is simple to conduct and easy to access (therapy tools are available), takes diverse forms (individual or group therapy, operational or computerbased therapy, story and game versions, regular or shortterm therapy, professional therapy or self-therapy), and is attractive (uses attractive little philosophical stories and cases as its therapy medium, games in which patients can decide the progress and ending of the each story, and interesting audiovisual therapy tools).
Our previous studies have shown that individual and group magnanimous therapy using stories presented by computer both could improve symptoms of anxiety and depression, psychological coping, adjusting effects, and quality of life for patients with breast cancer, with depression, and with hypertension [25] [26] [27] [28] [29] .
The aim of the present study was to assess the effects of individual computer magnanimous therapy (ic-mt) and group computer magnanimous therapy (gc-mt) on psychological coping, adjustment, and quality and length of life in patients with advanced lung cancer; to compare the effects achieved with those two types of computer magnanimous therapy (cmt); and to probe the possible mechanisms.
To our knowledge, this study is the first of its kind to explore the application and evaluation of cmt in patients with lung cancer.
METHODS

Study Design
The study was approved by the ethics committees of Guangdong Pharmaceutical University for Clinical Medicine (no. [2013] Clinical Medicine [06]). The study was a matched case-control tracking study of the effects of ic-mt and gc-mt on psychological coping, adjustment, and quality and length of life in patients with lung cancer. Patients with advanced lung cancer matched by demographics, diagnosis, and types of oncotherapy were randomly assigned to either the ic-mt group, the gc-mt group, or the control (ctrl) group. The ic-mt and gc-mt groups received eight 40-minute sessions of cmt over 2 weeks in addition to oncotherapy and usual care; the ctrl group received only oncotherapy and usual care. Patients were assessed at baseline and 2 weeks later using the Cancer Coping Modes Questionnaire (ccmq) 30 , the Psychological Adjustment Scale for Cancer Patients (pascp) 31 , and the Functional Living Index-Cancer (flic) [32] [33] [34] . At 12 and 24 months after the intervention, individual telephone interviews were conducted to investigate the global psychological and somatic status and length of life of patients in the study groups. The differences in the efficacy of ic-mt and gc-mt were analyzed. The relationships between the measured variables were analyzed to probe possible mechanisms: if the variables showed any change, the relationships between changes in the flic, the pascp, and the ccmq were analyzed.
Patients
Patients were recruited from the oncology inpatient department of two teaching hospitals in Guangzhou during the period from September 2014 to August 2017. The inclusion criteria were a diagnosis of advanced lung cancer (stage iii or iv, with pathology confirmation); age between 18 and 80 years; ability to complete a questionnaire and to receive psychotherapy; awareness of the cancer diagnosis; no apparent serious intellectual impairment or mental disease; score of 8 or more on the Hospital Anxiety and Depression Scale (a 14-item self-rating scale that measures anxiety and depression, and is designed specifically for patients with physical illnesses, and on which a score of ≥11 indicates "probable" psychological morbidity and a score of 8-10 indicates "possible" psychological morbidity); and signed written informed consent to participate the study. Exclusion criteria were pregnancy or lactation; current psychosis or history of a psychotic disorder; substance dependence (other than nicotine); other severe acute or unstable medical illness; or impaired cognition (determined as a score of <27 on the Mini-Mental State Examination, a 30-item questionnaire that is used extensively in clinical and research settings to measure cognitive impairment 35, 36 ). Patients were considered to have dropped out if they were absent from therapy for 2 or more of the sessions, or if their medical condition had deteriorated.
The Intervention
Participants allocated to the ic-mt and gc-mt groups received eight 40-minute sessions of cmt (4 sessions per week for 2 weeks). (The duration of hospitalization for lung cancer patients in China is usually 2 weeks.) Treatment was conducted by 1 of 2 trained research students using the cmt software. For the patients, each session consisted of an assessment before the intervention, the intervention (watching a therapy video and receiving interpretations of the video from the therapist), the assessment after the therapy, and a review on the part of the patient of what had been learned from the therapy, and as homework, how that learning could be applied for problem-solving and daily life. At the beginning of next session, the therapist would ask patients what they had achieved from the treatment and their personal inspirations. Each set of cmt videos consists of 8 short philosophical stories, accompanied by appropriate inspirations and enlightenments that help patients to achieve a magnanimous, enterprising, optimistic, relaxing, harmonious, and peaceful state. In the ic-mt group, the therapist used the video to treat one patient at a time and focused on individual traits and problems. In the gc-mt group, the video focused on inspiring a positive interaction effect in a group of participants facilitated by the therapist.
Outcome Measurements
Psychological coping modes were assessed using the 26-item ccmq self-rating scale developed in a previous study 30 . The ccmq explores 5 coping dimensions, including confrontation, avoidance and suppression, resignation, fantasy, and catharsis. Participants rate items on a 4-point scale (1, never; 4, always), with higher scores indicating adoption of the corresponding coping mode. The questionnaire has good reliability, with an alpha of 0.88.
Psychological adjustment was measured using the 36-item self-rated pascp 31 , a scale for cancer patients that explores 5 dimensions (effects on emotion or self-esteem, self-perception, daily life, relationships with others and social life, others) and general psychological adjustment. Participants rate items on a 5-point scale (1, very serious; 5, not at all), with higher scores indicating better adjustment. The scale has good reliability, with an alpha of 0.89.
Living function was examined using the flic, a 22-item self-administered questionnaire that was developed to determine the response of cancer patients to their illness and treatment 32 . The questionnaire uses a visual analog scale for each of 5 categories, including physical well-being and ability, emotional state, sociability, nausea, and hardship attributable to cancer. Each interval is divided in half, and responses are scored to the nearest whole integer. For certain items, the scale has been reversed so that a high score consistently represents higher quality of life. The flic is a reliable and valid instrument in Chinese cancer patients 33, 34 . Alpha coefficients for the internal consistency of factor scores range from 0.64 to 0.87.
Statistical Analysis
Analyses were performed in the IBM SPSS Statistics software application (version 19.0: IBM, Armonk, NY, U.S.A.). Quantitative data are described as means with standard deviation, and categorical data, as absolute frequencies and percentages. Baseline demographic and clinical characteristics were assessed using the chi-square test and analysis of variance to determine comparability between the groups. All analyses were two-sided, and p < 0.05 was considered significant.
The outcome variables at the baseline and 2-week assessments for the two groups were compared by t-test. Differences and changes from baseline in the outcome variables between the study groups were compared by one-way analysis of variance and Tukey honest significant difference. Pearson correlation was used to probe the impact of changes in functioning.
RESULTS
Baseline Characteristics of the Study Groups
Table i presents the characteristics of the participants. No significant differences in baseline demographics between the groups were evident. Similarly, for same-stage cancer patients, no differences in medical variables were evident. At baseline, no statistically significant differences were observed between the ic-mt, gc-mt, and ctrl groups for all scores on the ccmq, pascp, and flic. 
Changes in Psychological Coping Modes, Psychological Adjustment, and Living Functions
Changes from Baseline to 2 Weeks
Compared with the ctrl group, the ic-mt and gc-mt groups both had significantly higher scores for the confrontation dimension and lower scores for the avoidance and suppression and resignation dimensions of the ccmq after the intervention. The ctrl group showed no significant change in any dimension of the ccmq after 2 weeks.
In both intervention groups, psychological adjustment, as measured by the pascp, increased significantly on all subscales after the intervention; the ctrl group showed no significant changes in any subscale.
After the intervention, quality of life, as measured by the flic, was significantly increased in both intervention groups for all subscales except hardship. The ctrl group showed no significant changes.
Changes in Outcome Measures After 2 Weeks
The results showed that, compared with the ctrl group, the ic-mt and gc-mt groups both scored significantly higher for the confrontation dimension and lower for the resignation dimension of the ccmq after the intervention. The mean scores for the self-perception and relationships with others dimensions of the pascp were significantly higher in the ic-mt and gc-mt groups than in the ctrl group. The mean scores for the dimensions of nausea, emotional state, and sociability on the flic were significantly higher in both intervention groups than in the ctrl group. However, based on the Tukey honest significant difference, we observed no significant differences in any score for any measured variable between the two intervention groups.
Change from Baseline in Outcome Measurements for the Study Groups
The means of the difference from baseline to 2 weeks for the confrontation and resignation dimensions of the ccmq, the self-perception and relationships with others dimensions of the pascp, and the emotional state and nausea dimensions of the flic were significantly greater in both intervention groups than in the ctrl group. However, no significant differences between the two treatment groups were observed. 
Relationship Between Changes in Quality of Life and Psychological Coping Modes and Adjustment
We conducted Pearson correlation tests for the changes from baseline on the flic and on the ccmq and pascp to probe possible mechanisms. The results showed that, in the ic-mt group, the mean change from baseline for the dimensions of emotional state and nausea on the flic correlated significantly with the change in resignation on the ccmq (correlation coefficient: -0.379 and -0.363 respectively, both p < 0.01). In the gc-mt group, the mean change from baseline in the dimensions of physical well-being and ability on the flic was significantly correlated with the change from baseline in the dimensions of avoidance and suppression and resignation on the ccmq. The mean change in the dimension of emotional state on the flic was significantly correlated with the change in the dimensions of confrontation on the ccmq and of impact on emotion or self-esteem on the pascp. The mean change in the dimension of nausea on the flic was significantly correlated with the mean change in self-perception on the pascp. The correlation coefficients were -0.324, -0.393, 0.337, 0.446, and -0.294 respectively (all p < 0.01 or p < 0.05).
Survival Rate
Telephone interviews were conducted to measure the survival rates for the ic-mt group (n = 32) and the ctrl group (n = 32) at 12 and 24 months after the intervention. At 12 months, 6 patients in each group had died, for a survival rate of 81.25%. At 24 months, 5 patients in the ic-mt group and 3 in the ctrl group were still living. Of those living patients, 1 in the ic-mt group reported "living very well." The survival rate was 31.84% in the ic-mt group and 9.375% in the ctrl group. 
DISCUSSION
Our study suggests that using either ic-mt and gc-mt for patients with advanced lung cancer results in significant improvements in quality of life and psychological adjustment. Both techniques can also help patients to modify their coping mode to an effective and positive style. The analysis revealed that all functional dimensions of the pascp and most dimensions of the flic showed great improvement after the intervention in the ic-mt group and the gc-mt group alike, but that the magnitude of the effect did not differ significantly between those groups. Either cmt intervention could be useful in encouraging the emotional adaptation process to the multiple challenges that patients must face. It could potentially improve the physical, psychological, and social well-being of the patients directly or by triggering their own understanding and insight to achieve improvements. The Pearson correlation analysis of changes from baseline in the indicators for the study groups showed that the improvements in psychological coping mode and adjustment might be the factors driving the improvements in quality of life. The study found that, post-intervention, the survival rate at 24 months was higher in the ic-mt group than in the ctrl group, but because only 32 patients were allocated to each group, the effects of magnanimous therapy on survival requires further study.
Our study showed that cmt was as effective in treating patients with lung cancer as computer magnanimousrelaxed therapy was in treating patients with breast cancer [25] [26] [27] . However, our previous research did not record and analyze the patient survival rate and its mechanisms. The differences in the present study compared with other related research include the cmt focus on arousing and raising a client's insights and understanding of life to achieve potentially active and long-term effects; the rich audiovisual content of cmt psychotherapy, whose enjoyable and interesting nature make for better compliance; and the rarity of similar research that has considered even a very simple exploration of the survival rate [10] [11] [12] [13] [14] [15] [16] [17] [18] . We attempted to elicit differences in the effects of ic-mt and gc-mt so as to distinguish their application, but we found no significant differences between the techniques during this study. That observation suggests that the type of therapy can be chosen according to the patient's clinical needs.
Following the recommendations of Newell et al. and the revised consort statement 10,37 , we have clearly detailed our study procedures and tried our best to control factors that might affect the study. In the treatment population, all patient disposition and clinical characteristics were accounted for. In addition, up to 30 patients were enrolled per treatment arm. The types of interventions and number of sessions were described.
We report the first controlled study to assess the effectiveness of ic-mt and gc-mt on measures of psychological coping modes, adjustment, and living function for patients with advanced lung cancer. The research revealed that either cmt intervention could modulate emotion arousal Mean and deviation of the differences between baseline and 2 weeks later.
and mind-body interactions, which is crucial in the field of oncology 38, 39 .
In patients with advanced lung cancer, cmt was effective in improving well-being and enhancing survival. Moreover, it appears to be both relatively easy to administer and cost-effective, which are benefits for implementation into practice.
Several limitations in the present study might have contributed to the failure to find long-term effects. Our strict inclusion and exclusion criteria lowered our sample size and reduced the statistical power to find both longterm and short-term effects. The sample used to probe the survival rate was relatively small. The differences in effect between ic-mt and gc-mt require further study.
CONCLUSIONS
We demonstrated that ic-mt and gc-mt can both result in beneficial short-term effects on psychological coping, adjustment, and living function for patients with lung cancer. Moreover, ic-mt and gc-mt seem to be equally beneficial. Further research with larger samples is clearly needed to better understand the biopsychosocial and survival efficacy mechanisms provided by ic-mt and gc-mt.
